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Progress to date: An extensive literature survey of tsunamis was
completed. Water depth grids for deep ocean areas were
established and historical data and wave refraction diagrams
of the offshore southern California area were studied to aid
in determining design tsunami source areas used as input to
the tsunami generation program. Deep ocean wave refraction
diagrams for tsunamis originating in both South America and
Alaska have been completed. The tsunami generation and
deep ocean propagation computer program developed by
Tetra Tech, Inc., has been successfully utilized for test cases
of tsunamis generated in Alaska and will be utilized for tsu-
namis generated in other areas.
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13.0029, THE PROPAGATION OF LARGE AMPLITUDE
TSUNAMIS ACROSS A BASIN OF CHANGING DEPTH -
OFF-SHORE BEHAVIOR

E. VARLEY, Lehigh University, Ctr. for the Appl. of Math,,
Bethlehem, Pennsylvania 18015

Abstract: A theory is presented which describes the propaga-
tion of large amplitude Tsunamis across a basin of variable
depth in the limit when this depth is varying slowly on a scale
defined by the wavelength, In Part 1 only the off-shore
behavior is considered, in Part II some features of the final
runup are described. The technique used is to regard the
wave as a slowly modulated simple wave with a slowly chang-
ing Riemann invariant. One of the most significant results is
that over distances where the effect of depth variation modu-
lates the amplitude of the wave, but does not disperse it, the
variations of the amplitudes of the flow variables, such as
maximum surface elevation, can be calculated as functions of
the undisturbed depth without knowing how this depth varies
in distance and without knowing the wave profile.
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14. VOLCANOES

PUBLIC ASSISTANCE

14.0001,   VOLCANIC   HAZARDS   ON   THE   ISLANDS   OF
HAWAII

D.R, MULLINEAUX, U.S. Dept. of the Interior, Geological
Survey, Waxltington, District of Columbia 20242

Assemble scientific and technical data and experience to assist
the establishment of criteria for guiding HUD participation in
areas with volcanic hazards on the Islands.
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14.0002,   SATELLITE     VOLCANO     SURVEILLANCE     -
ALASKA, HAWAII AND WASHINGTON

P.L. WARD, U.S. Dept. of the Interior, Geological Survey,
Menlo Park, California 94025

A volcano-surveillance system utilizing 23 multilevel
earthquake counters and 6 biaxial borehold tiltmeters is
being installed and tested on 15 volcanoes in 4 States and 4
foreign countries. The purpose of this system is to give early
warning when apparently dormant volcanoes are becoming
active. The data are relayed through the ERTS-I Satellite
Data Collection System to Menlo Park for analysis. Installa-

tion was completed in 1972 on the volcanoes St, Augustine
and Iliamna in Alaska, Kilauea in Hawaii, Baker, Rainier and
St. Helens in Washington, Lassen in California, and at a site
near Reykjavik, Iceland. Installation continues and should be
completed in April 1973 on the volcanoes Santiaguito,
Fuego, Agua and Pacaya in Guatemala, Izalco in El Salvador
and San Cristobal, Telica and Cerro Negro in Nicaragua. The
data available to date show that the instruments are working
quite reliably.
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14.0003,    URBAN GEOLOGY  PLAN FOR CALIFORNIA  -
THE NATURE, MAGNITUDE, & COSTS OF GEOLOGIC
HAZARDS     &     RECOMMENDATIONS     FOR     THEIR
MITIGATION (ABBREV)

J.T. ALFORE, Slate Div, of Mines & Geology, Sacramento,
California 95814

Abstract: This report recommends loss-reduction measures for
10 geologic problems which collectively threaten an esti-
mated $55 billion loss in California's urban areas from 1970
to 2000. The problems are earthquake shaking, loss of
mineral resources to urbanization, landsliding, flooding, ero-
sion activity, expansive soils, fault displacement, volcanic
hazards, tsunami hazards, and subsidence. The report
describes the nature, distribution, and magnitude of each
problem, as well as costs and effectiveness of possible loss-
reduction measures, and agencies responsible for those mea-
sures.
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14.0004,   HAWAIIAN VOLCANO OBSERVATORY

D.W. PETERSON, U.S. Dept. of the Interior, Geological Sur-
vey, Honolulu, Hawaii 96814

States to which project pertains: Hawaii.

Despite their reputation For mikl activity, Hawaii's basaltic vol-
canoes pose i\ continual threat to life ami property, and
major aims of the HawiiHun Volcano Observatory are to pro-
vide warnings of impending eruptions and advice about vol-
cano-related hazards. To achieve these aims, a wide variety
of geologic, geophysical, and geochemical studies arc carried
out to improve the understanding of volcanic processes.
Eruptions are studied in great detail, including describing and
recording eruptive events and associated phenomena, sam-
pling eruptive products, making photographic records, and
mapping vents and flows. Seismic activity is continuously
monitored by a network consisting of about 36 stations.
Several thousand earthquakes are recorded annually, and
their locations and magnitudes are determined by computer.
Vertical and horizontal ground deformation is measured by
regularly reoccupying tilt stations, leveling lines, and a tri-
lateration network of geodimeter stations. Additional
geophysical methods include resistivity, electromagnetic,
magnetic, and gravity studies. Hypotheses of magmatic histo-
ry and evolution are developed from petrographic and chemi-
cal studies of lava samples. Individual types of study are cor-
related with one another to learn the relations among erup-
tive behavior, magmatic composition, crustal deformation,
and physical properties of the local and regional crust, Im-
proved understanding of volcanic processes is gradually lead-
ing to better forecasting techniques.
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